Nonhomologous DNA end rejoining in chromosomal aberration formation.
The role of recombination of nonhomologous DNA ends in chromosomal aberration formation was investigated in Chinese hamster ovary cells. Restriction enzymes that produce blunt, 3' overhanging, or 5' overhanging DNA double-strand breaks were electroporated into cells in various combinations, and chromosomal aberrations were analyzed at metaphase. For all enzyme combinations tested, there was a significant increase in the frequency of aberrations whose formation requires two breaks in the DNA over the sum obtained when each of the enzymes was tested separately and the aberration frequencies were totaled. No such pattern existed for terminal deletions, which presumably require only one DNA break. The extent of interaction did not depend on the homology in the overhanging sequences or on the combination of ends used, although the largest effect was seen with a combination of two blunt ends. This study shows that nonhomologous DNA double-strand breaks can interact to increase chromosomal aberration formation significantly.